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is, for small values of AT, virtually identical with Planck’s 
more complete equation, 

the author has taken Wien’s equation and, by the method of 
least squares, determined the constants in  such a way as to 
give the best representation of his results for the Hefner lamp. 
The diflerences between observed and computed values do not 
appear to exceed the experimental errors. In these coniputa- 
tions the temperature T is ahsumed to be constant, and the 
equation 

IA = u.()lG() A-5+?-7.S&’A 

is found to represent the distribution of energy in the visilJle 
spectrum of the Hefner 1:imp. 

Using Paschen aiid Waniier‘s value, c, = 14410, for n 1 ~ 1 : ~ l ~  
body. and tlie value 7.85 obtained here, the “bl:tck terupernture ” 
of the Hefner flame is coinputed to be 18NO” absolute. Tliis 
value agrees suf-ficieiitly well with the temperature of a candle 
flitwe which. from Lummer and Pringsheim’s experiiiieiits, is 
found, by using tlie generally ac*ceptecl equation 

I , , , , , ,  T= constant = X.. 
to lie between 1960” ant1 1750°, on tlie assuiiiptiun tliat for 
candle flame, X. lies between tlie vnlnes it has for a l h c k  Loclp 
and for bright platinum, respectively. 

At the eiid of the paper are two l’lates sliowing tlie instru- 
mental arrangements niicl  giving a graphical represeiitatioii 
of the results. 

This piece of research is not only valuable in its result, as 
giving us some definite idea of tlie energy curre  of a comiiion 
photometric stnnclarcl, which mill enable us to investigate 
other luminous spectra by pliotometric metliods. It  is also 
a good example of a rather coinplicatecl pieve of morli iiige- 
niously carried through, a i d  it is both interesting aiid in- 
structive. It is interesting to know tlint, in foriu a t  least, 
Ji’ien’s ldack-l~ody eclLiiitiou is ap1)licable to tlie Hefner laiiip 
for i < u.7G :!. Aiigstri~m’s coioputation gives 1830” as tlie 
temperat,ure a black liocly mnst 11ar-e to  gi> e a spectral energy 
clistri1)ution identical iu tlie risilde region with tliat of  the 
Hefiier laiiip, aiicl tlie radiating carbon particles in tlie flmne 
are probably, for A < 0.76:!, pretty nearly black. It  would ])e 
iuterestiug to hare wine direct, Ineasnreiuent of the teiiipern- 
ture of the flame as a whole, and to see how much higlier it is 
than the “black temperature.” We mag fairly msiime that  i t  
is higher, 1)ecause tlie solid carhoii particles, radiating faster 
than tlie gaseous portions of tlie flame, nv.mld naturally l ~ e  
cooler; and in tlie main, a t  any rate, it is these particles for 
whiali we are gett ing a temperature n hen me work Ly raclia- 
tion methods. 

It is idvisetlly tliat we say II teiiiperature and not tire, teiii- 
perature. Any calculation of tlie teiuperature of a body which 
is lJasecl on radiatioii inrolres some assuinptions, unless the 
same teiiiperature has also, a t  some time or other, 1)een mens- 
ured b y  some better estal~lisliecl scale; a t  least, if our calcu- 
lntetl temperature is erpectetl to hare  any meaniiig in  teriiis 
of the inore familiar scale. 

IA= C, A-5 [ e  W A T  - 1 I -I, 

METEOR OF SEPTEMBER 15, 1902. 
R) E I.. f i l o h b l  I T, 1 1 . 1 1 ~ 0 1  +tlu#lrlsky, OllI*D, fil.1) 4, l!W 

September 15, 1902, a reiiiarknble meteor passet1 iiortliwnrd 
over Ohio, Ontario, mid Michigan. As it passed lwfore tlay- 
break few persons were up early enough to see it. According 
to  a boy who was up  early to carry papers, the iueteor of 
September 15 fell into Sanclusky Bay about a quarter of n 
mile from him and he “heard the splash.” A man, 5 iiiiles 
east of the city, said it mas “ almut $5 feet above the ground ” 
when it passed near him. An observer in Cllerelancl thought 
i t  fell into Lake Erie al)out 5 miles iiortli of the city. Near 
~leaclville, Pa., some workmen “ saw it fall in the woods,” and 
a Pit tsburg paper undertook to give its weight. By extensive 

correspondence and the insertion of letters of inquiry in many 
papers I have learned that  it WFLR seen throughout northern 
Ohio, from Defiance to Ashtabula; in southern Ohio, in Pike, 
Perry, Morgan, and Washington counties; in western Penn- 
sylvania, a t  Erie, Edinboro, aud Meadville; in New York, a t  
Westfield; in Indiana, a t  South Bend; in Ontario, a t  many 
places between Lake Erie and Lake Huron, also a t  Drayton 
and Arthur, east of Lake Huron; in Michigan. a t  Detroit, 
Port Huron, Ann Arbor, Lansing. and a number of other 
places in that  part  of the State; also in Osceola County about 
940 miles west of Arthur, Ontario. So far niy eEorts to 
lenrn of olwrvers  in West Virginia or in Rlichignn north of 
Snginaw Bay have been iiiiavailiiig. This, however, does not 
indicate that tlie iiieteor fell into Sagiuaw Bay, as observers 
s(mtli of thnt bay tliouglit, or iiito tlie southern part  of Lake 
Huron. as oliserrers south of that  lake thought. The weather 
i m p  ihsued t h t  nioriiing shons  c lond ,~  sky a t  stations in the 
northern liitlf of Rlicliignii, also in a lmrt of West Virginia, but  
over most of tlii\ portion of North America the sky was clear. 

The iiieteor pssecl  over enstern Ohio aucl southwestern On- 
tario a t  ia1)oiit 5:42 a. in., eahtern standard t h e .  bccurding 
to iuoht o l w r r e r s  i t  continuetl risible lietween ten and tliirty 
heconds. I t  was egg-shnpecl o r  lwar-shal)ed, with the large 
entl iii froiit. To uiaiiy it ailpearecl to ha le  about half the 
diameter o f  tlie full iniwii. 1)ut was inuch brighter, giving 
p r o l ~ ~ l i l y  several times :as iunch l ight as the full iiioon. The 
color \viis like tlint of :til :arc light, white o r  mitli a slightly 
1,lnisli or I)ossil,ly 1~tirplish tinge. 

At W a x  erlj-, in southern Clhio, n ruinldiiig souncl mns henrcl, 
bu t  corres1ionilents in southeastern Ohio dn lint report auy 
sonucl. At iuany i~laces  in nortlierii Ohio houn& were heard, 
bu t  not very ~ ( J U C I .  At Defiance, from which the meteor, when 
nearest, wns 160 miles (listant, foiir 01)srrx erc: interviewed by 
Dr. C. E. Slociim heard “ a 1iisGiig noise.” h i  ohserver near 
Sniitlnsliy heard ‘‘ a slight hissing Iiuihe :tlwut as lo111 as a 
lwr.” ill, F. Rrllierts, clirectlj uiider tlie iueteor at  blentor, 
heard 6 .  a rtishiiig sunnd,” n hich dso  attracted his wife’s atten- 
t ion. 

I n  RIichignn, E. J. Smith an(l  W. Kearns, :tt Detroit, heard 
“ a  loud sizzling noise.” Near Por t  Huroii an observer re- 
ported by C ‘ .  I<. Dodge lieard “ a  g:eat crackling and hissing. 
hupposing a t  first it was his stoxe. 

I n  Ontario, Andrew Siiinle, of Uiiioii, cowpared tlie noise to 
.‘tliat of nu elecatric car running.” The noise n a s  heard by a 
1iuiiil)er of persons in iznd near Loiiclon, Ontario. J. E. IIc- 
RIorpliy says vf tlie souncls, first like the swish of a falling 
tree, then changing to a noise rjiuilnr to the striking of :t par- 
lor iuntcli on some hart1 surface with not quite sufticieiit force 
tn ignite it,  lmt  euongli to iiiake i t  siiap. It, was soinething 
like tliis-l~ir-rulJ-l~ir-rulJ-lJir-ri~li, theii changing to it sound 
like clistaiit cannon. There were three sucli souncls as those. 
All those souucls were as if they liar1 been produced from au 
echo nncl reproduced several times, each time growing fainter.” 

The greater intensity of the sound in C’anada than in Ohio 
I Slll)lJ(Jh€! was clue to the faot that  the iiieteor w:ts theii inov- 
iug througli air not so rare as wlirre it, first l ~ ~ a ~ u e  visilde. 
Tlie soiincl s e e u s  to hare been no more noticenlJle tlirectly 
under tlie iiieteor than iu:tuy iiiiles eitlier hide of its p t l i .  

APPEiR4NI C AH1J hl iIINI)% 

DUR-\TION %NU ESTENT OF THE T R U N .  

Tlie train left 1)y tlie ineteor w:tx olwxvecl by inaiiy mho 
Cfeo. D. 

, near RIarietta, Ohio, ehtiiuatecl that  i t  remained risible 
en tire and eight minutes, lmt all observers farther north 

110 kept n atch of it give a loiiger t h e ,  quite a number giving 
fifterii iiiiiiutes or tneiity minutes or until dayliglit. C. 1:. 
Dodge, of Por t  Huron, who is doubtless correct, reports it 
visible there for more than half an hour. The Pontiac reporter 

were not up early eiiough to bee the iiieteor itself. 
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of the Detroit Tribune says “for a t  least half an hour.” J. B. 
McDlurphy, of London, Ontario, assures me tha t  there the 
train was still visible sometime after sunrise and about an 
hour and a half after the meteor passed. 

As seen from Ypsilanti, Micli., the  train extended so far from 
south to north that Rfrs. F. K. Owen, looking out of an east 
window, was unable to see either end of it. As seen at, Por t  
Huron it extended quite to tlie horizon a t  a point a little west 
of north. 

At first the train formed an even curve or, as seen from some 
places, nearly a straight line, bu t  in a few minutes i t  began to 
be sinuous and gradually became quite zig-zag, as clebcribecl 
by a nuniber of observers. 

J. B. McMnrphy writes froin Lonclon, Ontario: ‘rTlie sparks 
were very numerous and about the color of ordiliary fire sl~arks.  
Later they appeared gray like aslies.” Others speak of tlie train 
as “ white,” ‘6 a light streak,” lend-colored htreak,“ L *  phosplior- 
escent glow,” “color of full moon 011 a clear night;  ” RIrs. 
Owen, a t  Ypsilanti, L L ~ x  Lanil of sliiniiig light, bill ery IT hite. 
brighter toward the north, faded toward the sontli; ” D. c‘. 
Johnson, a t  Rfarbleheacl, Ohio: “ Sparks appeared to turn to 
white ashes that stayed until the wind blen tlieiii away.” 

PATH. 

At Somerset, Perry Cowit?, Ohio, several observers inter- 
viewed by Chas. W. Cookson, saw the meteor pass to the east, 
about halfway between zenith ancl horizon. At Slliitnce, 
Stark County, Ohio, Prof. B. F. Taiiney reports, Init not froiu 
personal observtttion, that  the meteor was first seen near the 
zenith. Observers a t  Clevelancl and fitrtlier west saw it pass 
them on the east, though in eastern Clerelitncl it appeared not 
many degrees from the zenith. After many attempts to  find 
an observer not far east of C‘lereland, I heard through Mary 
E. Mathems, of Lake Erie College, of an o1)serration niade by 
Marcus F. Roberts and wife. He \\rote that  the iiieteor 
c r  passed directly over Mentor village at  R 1)oiut b e h e e n  Heart  
and Center streets.” After sending him my first article on the 
meteor, published in Popular Astronomy, I wrote inquiriug 
whether the meteor seenied to pass t 7 . r . m  f l y  OT’W liiiii or nlietlier 
it seemed to pass over a point near him. He replied: “Tlie 
meteor did not seem to be exactly overhead, bu t  a little to the 
west.” 

I n  Ontario, George &I. Tupholme, of Ridgetown, replied to 
a similiar question: ‘‘ The meteor passed a rerg slight point 
to the west of me, nearly overhcd .”  According to J. B. George, 
quoted by J. B. McRIurphy, ‘‘ it passeed almost directly over- 
head,” he being that morning a t  Croton. At Snrnia, 311s. D. 
McLaren sags: *‘ I think tha t  the  nieteor was  a little east of 
Sarnia, judging by the trail, bu t  m y  first impression was that  
it had passed exactly overhead; it  looked SO as it spec1 on its 
way northward. He  thinks, 
too, that  it was a little east of Sarnia.” C. I<. Dodge, A cus- 
toms officer a t  Por t  Huron. Mich.. writes: ‘‘ My office is situ- 
ated west of the city of Por t  Huron, perhaps a mile and a 
quarter from a north and south line passing through the cen- 
ter of the city. This stjreak seemed to  be to the east of m y  
office and to pass directly over the city of Por t  Huron, or 
rather nearer to me than that. The deflection to the east from 
a perpendicular line where I stood would not be more tlian 
15’. It seemed nearly overhead.” If the zenith distance a t  
Mr. Dodge’s office was not more than 15’ the meteor could not 
have passed much more than 4 miles east of Sarnia. 

According to  the maps a t  m p  clisposal, the arc of a great 
circle passing 4 miles east of Sarnia and 6 miles west of 
Mentor passes 5 miles east of Alliance, 34 miles west of Ridge- 
town and about 1 mile west of Croton. 

h neighbor of ours  also saw it. 

ELEV4TION. 

Lewis Schwartz had just  gone through his gate a t  Sandusky, 
when turning about he saw the meteor pass between the cross- 

arms of a telegraph pole. Standing in the same place sonie 
days afterwards he directed a ruler toward the opening be- 
tween these cross arms while I held a card beside the ruler, 
with its lower edge horizontal, and traced upon it a line along 
the edge of the ruler. I n  like 
manner Harriet Clemons obtained the altitude of 444’ from 
D. C. Johnson a t  Lalieside, 7 miles north of Sandiisky and 
about the same distauce as Sanilusky from the path of the 
meteor. TT’illarcl House, 5 miles south of Sanclusky, also about 
the same distance from the path of the meteor, ebtimatecl the 
altitude a t  15’, b u t  this was merely an estimate. The first of 
these determinations is likely to involve the least error, because 
RIP. Scliwartz altliough young and without kiiowledge of as- 
tronomy, hail tlie inems of recalling liis position 1Jrob:hly within 
a foot or two. ancl :dso the place where the iiieteor crossed 
the telegraph pole. If we ndopt 4TG as tlie highest apparent 
altitude re:whecl b y  the ineteor as seen from Sanclusliy we will 
probably not ha le  it too high nor much too low. This corre- 
sponds to an elevation of 73  iniles when the meteor was east 
of Clevelancl. That this result is not far from correct is shown 
by an analysis of reports o l h i n e d  froin Defiance through the 
ef-forts of Dr. C. E. Slocum. Three witnesses interviewed by 
him agreed L L  that  it was about one-third. pos~ibly more, of the 
distance bet- een the horizon and zeuith.” d fourth witness 
a t  the time of oherra t ion  was driving east and had gone about 
7 miles fruin Defiance. He  estiiuated that the meteor was 
alwut one-fourth the distance to the zenith. Inasmuch as 
perscous are likely to overestimate clistaiices near the horizon, 
and iiiasiuuch as the fourth \\itnew was an intelligent mau 
and h:td ample opportunity to observe tlie meteor and its train, 
his estimate is likely to be more nearly correct thaii that  of 
tlie first three. Later. Dr. Slocuiu t’nuncl that  J. F. Heil- 
shorn. a voluntary weather oherver ,  living 4 i  miles east of 
Defiance, hail measured the nltitucle aud  fou!icl i t  33’. From 
correspondence 11 i th J .  F. Heilsliorn, after he hat1 reniovecl 
fl’Olll Ohio. I learned that  he (lid not w e  the meteor itself but 
SRW the train, and litter got the angle by iueans o f  a branch of 
a tree. His brother, Harry Heilshorn, saw tlie meteor pass. 
He is still on tlie l’litce, aucl a t  my request lie sent me a draw- 
ing of the angle. This measured 23’. From further corre- 
spondence I infer that  lie cines not conhicler this reliable to 
nearer than one or two degrees. The plane of this angle 
passes through Sanclusky or very near it. An elevation of 73 
i d e s  corresponds to an altitude :I trifle less than 24’ a t  Rlr. 
Heilshorn’s place. 

I n  Ontario, J. B. Mcl\Iurpliy, 7 niiles west of London, measured 
the least zenith distance with a qunclraiit and found it 35’. This 
was several days after the meteor had passed. b u t  is probably 
correct within two or  t h e e  degrees. ;I zenith &stance of 35’ 
a t  a distance of  40 iniles froin the trnclr of the meteor corre- 
sponcls to an elevation of about 384 miles. A line from Lon- 
don to Detroit intersects the meteor’s track nearly a t  r ight 
angles. 

At Detroit, E. .J. Smith ancl W. Kearns were together when 
they saw the meteor, d s o  when I interviewed them a year 
later. When asked if  the iueteor nab half way up from hori- 
zon to zenith, they hacl no hesitation in saying “more than 
half way.” Now, an  elevation of 554 niiles corresponds to an 
angle of about 46’ a t  Detroit: so i t  is not probable that the 
eleration between Detroit and Lonclon was less than 5ti4 miles. 

To Lewis Schwartz, a t  Snnilurky, the meteor seemed to strike 
the water of Sandusky Bay close to  the corner of a certain 
dock. From this I found that the place of disappearance was 
14’ west of the meridian. A line drawn in this direction inter- 
sects the track of the meteor in dlgona County, Mich., 200 
iniles north of tlie Ohio bounclary. 

Reports from Defiance regarcling the point of disappearance, 
though not definite, lead nie to tliinli that  there, also, the me- 
teor remained visible until it hac1 gone about 200 miles north 

This gave an angle of 49$’. 
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of the Ohio boundary. It must have passed a little west of 
Alpena and between Mnckinaw a d  Sault Ste. Marie if it con- 
tinued so far without change of course. It probably passed 
nearly over Steubenville, Ohio, and between Wheeling. W. Va., 
and Washington, Pa.; bu t  as yet I have not learned of i ts  
having been seen a t  any of these places or a t  any place near 
them. 

If those persons who are fortunate enough to witness the 
passage of such a great meteor woulcl note carefully the point 
of disappearauce iu reference to chimneys, houses, trees, Iioles. 
etc., and their own position at  the time of observation, i t  ~ ~ i i l t l  
facilitate the cleterniinatioii of the path. If the meteor leaves 
a bright train of sparks behind it, then the observer, by  walk- 
ing a few steps, ~ h o u l d  a t  o w e  get the highest part o f  the 
train in line with the top of a chininey or some other perma- 
nent object that  can lie identified a t  any futare tiiiie, nncl then 
note accurately his own position, so that  ultiiuately tlie ewvt  
azimuth and altitucle c’an be determinerl. If the riietc-or is heen 
to burst, its altitude :L~S aziiuiitli a t  that  iuoiiient hliould lie 
deteriniiiecl as accurntely as possilile. 

If me have a large numlwr of well obserxeil altitudes. nzi- 
niuths, and the timeH of first and last alqwaraiice. or  tlie tiiiie 
and position of the maximtiin appweut  ,zltitn;le of the nirtt.i)i-, 

then the astroiiomer cnii deterinine quite nccwmtely the d l S ( J -  

lute altitude, the speed in miles I)er second, m i l  the vrliit, uf 
the meteor relative to the earth :mil the sun. A UU1U1Jer of 
meteors have been thus investigated. M:mg of the 1:irgeht 
hare been shown to pass t,hrough our atiiiohphere and coiitiiiur 
on in their coiirses throagh planetary space. 

Such a large num1)rr of  minute meteors, ordinarily li~ioim 
as shootiug stars, are bnrne(l up iu tlie atiuosphere daily a h  t u  
constitute a slight, barely :ipprevial& so~irce of heat and clast. 
The result is not considereci a s  of any iniportance to current 
meteorology, lJllt the acvmuulntion of iurtei)ric t l u t  tlirimgli 
long geologic ages way have an iruportwt relation to both the 
earth and the atniosp1iere.- Eli. 
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